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Sustainable Forestry SCIO 

 

 

Rick Worrell - Native Woodland Research Funding Report 2017/18 

 

 

This report details progress made to end of FY 2017/18 with the research projects part-funded by 

Sustainable Forestry SCIO; i.e. The Ecology and Genetics of Native Scottish Crab Apple, Improving the 

Understanding and Management of “Phoenix Trees” and the Introduction of Woodland Plants into 

Planted Woodland for Conservation Purposes. 

 

 

The Ecology and Genetics of Native Scottish Crab Apple   

 

Objectives 

 

a) Collate existing information on the species, b) Carry out an inventory of as many examples as 

possible of wild grown apple trees, followed by field survey describing the morphology of the trees 

and the ecology of the sites/woodland they occur in,  c) Collect samples to investigate genetic variation 

and hybridisation with domestic apples using micro-satellite markers, d) Make a collection of scion 

material from true crab apples and begin to establish a clonal seed orchard. 

 

Progress 

 

Inventory:  This is completed.  We have located and sampled 316 trees from Scotland and Northern 

England (original target 100, revised target 200).  This was achieved courtesy of additional grant 

support from Patsy Wood Trust.  We were successful in finding trees in most parts of Scotland 

except the western and northern Highlands, where we found only a few.   

 

DNA analysis:  Leaf samples have been analysed and we now have allocated all sample trees to 3 

groups: genuine Malus sylvestris, hybrid sylvestris×domestica,  and Asian crab apples and their 

hybrids (M. hupehensis and baccata).  Overall 70-80 percent of trees are pure M. sylvestris and 16-

26% are hybrids, with varying levels of introgression from M. domestica.   

 

Pure crab apple is most frequent in upland areas (Perthshire, Loch Lomond/Trossachs, 

Dumfriesshire/Galloway and Lake District) and hybrids are most frequently in lowland areas (central 

Scotland, Buchan, Moray), reflecting the distribution of the eating apples in the landscape 9see 

figure below) .  Asian crab apples and their hybrids are most common in Argyll. 

 

Ecology: We have a good dataset describing the morphology of crab apples and their hybrids, and 

providing details of their basic ecology. 
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Figure A shows the proportions of the samples in different parts of the country that were hybrids (red) as 

opposed to pure crab apple (blue).  Figure B shows for the hybrid trees, the average proportions of their 

genomes that were M. domestica (red). 

 

Publications:  We have the following papers in advanced stages of completion: one technical paper 

on genetics aimed at “Forestry” or an applied genetics journal; and one covering both ecology and 

basic genetics aimed at “Scottish Forestry”.  We anticipate these being finished by end March 2018.   

We also wrote a small introductory piece published in Reforesting Scotland 

(http://www.reforestingscotland.org/worrell-crab-apple/). 

 

MSc student: The DNA analysis was subject of an MSc project at RBGE.  The student gained a 

distinction and has successfully applied for a PhD. 

 

Publicity: Rick Worrell has given 2 talks, one to the Native Woodland Discussion Group and one to a 

local group in Dumfriesshire. 

 

Work to be completed before end of project 

• Collecting scion material from true crab apples to form a commercial seed orchard housed at 

Alba Trees.  This was due to take place this February but we have been asked by Alba Trees 

to delay until 2019 because the nursey is too busy expanding its facilities. 

• Carry out publicity about our work – this is awaiting our draft manuscripts being completed. 

 

Material Changes 

The delay to the collection of scion material to form orchards, from 2018 to 2019, has been 

requested by Alba Trees.  Also we will be advising that 2 seed orchards are formed, one for each 

Region of Provenance 10 & 20, rather than the one; and this may require finding additional funding. 
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A genuine wild M. sylvestris coming into flower in ancient wood pasture, Ken Valley, Dumfries.  This 

wood had 20 crab apple trees. 

 

 

 

 

Crab apple in the landscape - Borrowdale 
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Large coppice crab apple Loch Rannoch 

 

 

 

 

A wild-grown sylvestris × domestica hybrid, Edradynate Estate, Perthshire; in this case an F1 hybrid 

with relatively large apples 
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Improving the Understanding and Management of “Phoenix Trees”  

 

Objectives 

a) Carry out a literature survey of the ecology and genetics of the phoenix trees; b)  Carry out an 

inventory of about 8 sites with phoenix trees using professional contacts to locate sites, followed up 

by field survey;  c) Develop ways of describing the morphological changes seen in phoenix trees; and 

seek ways of estimating both the total age of trees and period since they first fell over, d) Evaluate 

the ecological value of associated epiphytic species (lichens, liverworts, mosses fungi) on a subset of 

these trees; with guidance from a lower plant expert and input from an MSc student. 

 

Progress 

There has been very little progress on this project because the timing of field survey work coincided 

with Rick Worrell seriously injuring his foot.  Whilst supplementary survey capacity could be brought 

in for the crab apple work, this was not possible for the more specialised phoenix tree surveying. 

 

Work to be completed before end of project 

Finalise the list of potentially suitable sites; continue to refine survey methodology, survey the 

remaining sites; develop a student project provided if possible, develop publicity, report writing. 

 

Material changes 

Rick Worrell seriously injured his foot late spring 2017 and has not yet regained full use.  However it 

seem almost certain that surveying could go ahead in the spring.  The best option is to reschedule all 

the activity and payments for this project by exactly 12 months. 

 

 

Introduction of Woodland Plants into Planted Woodland for Conservation Purposes – 

Demonstration Projects and Training Events 

 

Objectives   

1) To establish a small number of long-term demonstration sites of small-scale, naturalistic 

introductions of woodland plants, in order to trial the feasibility of cost-effective approaches, b) 

provide evidence of the success of establishing self-sustaining plant populations, c) refine the 

methodology. 2) Arrange training events on good conservation management of lowland planted 

woods. 

 

The aims for activity up to end March 2018 were to: 

• Choose a small suite of sites thought to be typical of lowland woods where common 

woodland plants are missing from both the wood and the local FHN; and where there is 

adequate deer management. 

• Evaluate the presence of these missing plant species in nearby woodlands and habitats to 

see if there is any prospect of these arriving naturally via Forest Habitat Networks (FHN). 

• Locate nearby semi-natural woods where the missing species occur and arrange for 

collection of seed and plant fragments (=cuttings, runners, stolons, bulbs etc.).  These could 

be augmented by commercially available regional-scale seed supplies.  

• Begin plot establishment works. 
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Progress 

 

Sites: We have secured 2 sites: one near Stirling and one at Ballkello, near Dundee.  A third site near 

Callander has been located, and we are in the process of negotiating its use with the owners.  In 

addition to establishing small plots at the site at Dundee, we have secured extra Forestry 

Commission funding to simultaneously carry out a larger scale demonstration in part of the wood 

(chosen so as not to interfere with the small plot trails). 

 

Evaluation of missing plants species: This is complete for the Stirling and Dundee sites. 

 

Seed and cutting collection:  This was successful for the Stirling / Callander sites, with help from 

Plantlife and Stirling University volunteers.  Seed collection was more challenging close to Dundee 

because of the lack of suitable sites and difficulties establishing ownership.  However we have 

collected some seed and cuttings of 9 different species; and anticipate being more successful in 2018 

(seed collection is scheduled for both 2017 and 2018).  Seed for the Dundee site will also be 

augmented in 2018 with seed bought in from Scotia Seeds Ltd for some species. 

 

Site establishment.  Fenced plots have been set up at Balkello and deer management in the rest of 

the wood is being stepped up.  One plot needed thinning, and this has been undertaken by Forestry 

Commission. We have agreement to set up a fenced plot at the Stirling site and the potential site 

near Callander is already fenced. 

 

Training events:  We are well advanced with planning a “Sharing Good Practice” event at Battleby 

for June 2018 jointly with SNH, FCS, Plantlife Scotland, Stirling University and SRUC. 

 

Work to be completed 

Further collection of seed and planting material (2018); plant seeds, cuttings and plants (2018 and 

19); monitor, including student project (Stirling University are keen to supply students). 

 

Material Changes 

Nil 

 

Photos 
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A seed and cuttings collection sites at Redhall Burn, near Stirling 

 

 

An introduction site in alder woodland at Balkello, marked for thinning 
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Extracted seed 

 

 


